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No nicks to weaken teeth on the end of the mill. 
No pockets in which chips can clog; heavy feeds will not clog the end of 
the mill. 
Formed flutes, designed for greater strength, yet with plenty of chip 
clearance. 
ms " Tools are carefully heat treated in order to obtain a certain characteristic 
Circulation grain structure. 
| more than A complete line of endmills, a design for every job. 
10,000 ; If you use endmills, Weldon can help you! 
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“Pioneers in Fast Spiral Double-end End-Mills" 

















Better Grinding—Faster 
5 fe OY Die Shops 
Tool Shops 
Machine Shops 
Pattern Shops 





Foundries 

& Machine Tool Manufacturers 
Production Manufacturers 

E Metal Stamping Plants 

ky oj Auto, Truck and Trailer Body Plants 


Car and Locomotive Plants 





JR. MODEL Ship Yards 
GRIN DRITE— 
(PATENTED) 





A portable bench type grinder which 
uses either grinding wheels or mounted 
“pencil sticks.” Built-in diamond 
dresser makes truing and dressing 
simple. 


THE JUNIOR MODEL Fao 





Pivot action permits easy grinding of 
die clearance and similar angle sur- 
faces. Toggle action mechanism quickly 
lifts wheel clear of work. Graduated 
scale facilitates accurate angle settings. 
THE HEAVY DUTY MODEL 
A rugged floor type grinding machine 
which has proven itself indispensable in 
many shops where heavy grinding 
quickly and accurately done isanecessity. 


Both models excel in the grinding of 
contours—convex and concave—as well 
as of unusual and difficult shapes which 
ordinarily require special set-ups. 


Descriptive Circular on request 


i 
HEAVY DUTY MODEL ; 


KOESTLIN TOOL & DIE CORP. 
3601 Humboldt Ave. Detroit, Mich. 
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CAST TO SHAPE {ot Extra Profit 


FCC Dies and Tools of air or As a result of strict laboratory 


oil hardened tool steel can be control from analysis to an- 
cast to shape within |% inch of nealing, they are uniform in 
finished size, even on the most texture, and readily machined, 
intricate shapes. The great tapped and drilled. 

saving in machining time is They are recommended for all 
important on your rush jobs kinds and sizes of blanking, 
—and highly profitable on all forming and drawing dies and 
jobs. These unusually hard, for many other purposes. 


Write for the FCC book, de- 
tailing special analyses, prop- 
erties and applications and 
other useful data. 


wear-resistant alloy steels 


also give you longer serv- 





ice and still more savings. 











{te | 
THE FORGING AND CASTING CORPORATION 


FERNDALE + MICHIGAN 
COMPOSITE STEEL DIES + TOOL STEEL CAST TO SHAPE’ 
TOOL AND ALLOY STEEL FORGINGS + NITRI-CAST-TRON 











Distributors: BRACE-MUELLER-HUNTLEY, INC., Buffalo, N. Y., Rochester, N. Y., Syracuse, N. Y., 
EDGCOMB STEEL CO., Philadelphia, Pa.. LUDLUM STEEL CO., Chicago, IL, Cleveland, Ohio, Los 
Angeles, Calif., Pittsburgh, Pa., St. Louis, Mo., Springfield, Mass., San Francisco, Calif.,. EDGCOMB STEEL 
CORP., Newark, N. J... MOORE-HANDLEY HARDWARE CO., Birmingham, Ala... RUTLAND SUPPLY 
COMPANY, Rutland, Vt., F. A. SEEGER, P. O. Box 1047, Atlanta, Ga. 
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QUICK DELIVERY 


Write for a set of 
Colonial Specifica 
tion sheets and prices 
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Hamilton Mill Cut Rotary Files 
Eighteen standard shapes and sizes made up in five 
different cuts. Adaptable for all classes of work and 
for all kinds of materials. Try them on your next job. 

Circular and price list on request. } 


THE HAMILTON TOOL COMPANY 


220-248 North ‘‘B”’ Street Hamilton, Ohio 
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USE 
Contour 
Machining 
on DOALL 


and 
SAVE! 


30” THROAT CAPACITY 


Contour machining saws 
openings in metal and 
shapes parts in large or 
small radii with special 
temper narrow saws. It 
is not to be confused 
with straight sawing. The 
DOALL is a machine 
tool providing precision 
results in steel up to 8” 
thick as well as in other 
materials. The machine \ 
also files and polishes. 








CONTOUR MACHINE 
SAWING 
FILING 
POLISHING 








Contour Machining is 
industry's newest cut- 


NOTE: 





See actual sawed cut. Only this .040” ting process and its star- 
kerf is removed with contour sawing. tling savings merit im- 
Radii as small as 44’’ may be sawed. mediate investigation. 


| A Combination Machine 


The Metalmaster Doall, as well as other Doall Models, is for both 
sawing and filing. Sawing is done with 7 widths of blade from a,” 
to 34”. Filing is done with 13 styles of continuous bands in 2 widths. 
Either width, 34” and 14” may be used on every Doall. Files range 
from heavy Vixen to fine mill cut. Send for new file description. 

| For Proof of Savings with Doall— 

1. Write on your letterhead for free demonstration of Doall in your plant. 

2. Send for free case record book, ‘’25 Ways To Cut Machining Costs.’ 


CONTINENTAL MACHINE SPECIALTIES, Inc. 


| NEW YORK 1301 Washington Avenue CHICAGO 
MINNEAPOLIS, MINNESOTA 
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FIBRO FORGED SOCKET SCREWS 
ARE STRONGER ~ THEY HAVE CONTINUOUS FIBRES 


\ 


FIBRO FORGED 


TRADE MARK 


Socket Screws 


Continuous Fibres... 


One of the many unusual features which 
make Holo-Krome Screws the standard of 
Quality for Unfailing Performance in to- 


. Va day’s production requirements. Continu- 
ous Fibres plus many more Holo-Krome 
. lo- Kro 7 Quality features are the results of an 


entirely New and Better method of Socket 
Screw manufacturing, patented by Holo- 


FREE TEST OFFER Krome. 


Write Dept. “B’ giving style. Say HOLO-KROME when you want 
a Completely Cold Forged Screw. 


size, thread, etc., and the Screws 
will be sent FREE. 


THE HOLO-KROME SCREW CORP. 


HARTFORD, CONN. U.S. A. 





HOLO-KROME | 
FIBRO FORGED SCREWS © Mailing Performance ‘) Quali 
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ACCURACY IN FITTING 
ODD 
SHAPES 








Shapes 
Like These are 
Ground to Fit 
Accurately jand 

Rapidly 





| BOYAR-SCHULTZ 


= High Speed 


PROFILE GRINDER 
With Sine-bar Table Adjustment 


Accurate grinding and fitting of irregular shapes, 
contours and profiles is quickly done with this new 
Precision Grinder. 

Light in weight, the Boyar-Schultz PROFILE 
GRINDER is easily portable, permitting use wher- 
ever most convenient. 


Its high speed—approximately 20,000 R.P.M.—with 
reciprocating spindle assures a fine ground surface 
as well as even wear to grinding wheels; a saving 
in wheel costs. 


If you have work that demands fitting to the close 
limits necessary in modern tool and die practice, 


you will want to know more about this Precision 
Machine Tool. 


Write for descriptive circular 
BOYAR-SCHULTZ CORPORATION 


2112 Walnut Street Chicago, Illinois 
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YOU MAY PAY A LOT MORE © 


He 


.... but 


no similar grinder can do 
more or better work than the 


MAXWELL 
UTILITY GRINDER 


and 
Our Unconditional Guarantee makes 
you the judge in your own shop. 
. 
Type E—!, H.P. 5 speeds. 3500-14000 R.P.M. 


COMPLETE—as shown or spindle reversed— 
$170.00. 


HINAULIULLUULUULUUUAUULUNLLL 






Wha 


=> 
\ 


Motor—heavy duty, ball bearing, constant 
speed, rubber mounted. 


Spindle has 4 precision ball bearings, always 
perfectly adjusted regardless of temperature or 
wear. 


A Powerful Motor-Driven-Spindle Unit For All Kinds Of Precision 
Grinding. Accurate And Dependable. 


x — ——\ 


Send for descriptive circulars 
or 

Order with confidence under 

our Unconditional Guaran- 

tee, directly from this ad- 


For internal grinding 








o i 
— THE MASTUR 
oe 3 SIZES ‘7’ Precision Boring Head 
No. 5—Boring Cap. 7”, $37.50 No. 6—Boring Cap. 11”, $65.00 
No. 7—Boring Cap. 15”, $90.00 
* Small, compact, rigid. Exceptionally large boring capacity. 
Made without a gib. Direct reading in thousandths. Vernier 
reading in two-tenths of a thousandth. Every working part 
adjustable for wear. 


F. A. MAXWELL COMPANY 


310 Broadway Bedford, Ohio 
inn 
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Use the wheels that require 


LIGHTER GRINDING 
PRESSURES 











ee tool room grinding 

operator knows that light 
grinding pressures mean maxi- 
mum wheel efficiency, producing 
finer finishes with greater ease 
and closer tolerances with less 
effort. That’s why it pays to 
specify Aloxite Brand Aluminum 
Oxide AA and Carborundum 
Brand Silicon Carbide Grinding 
Wheels. Lighter grinding pres- 
sures are made possible by the 
scientific development of the 
abrasive—the creation of scientifi- 
cally controlled bonds and wheel 
structures. Write us for more 





detailed information about 
Carborundum-made Tool Room 
Wheels. They definitely reduce 
grinding costs. 


THE CARBORUNDUM COMPANY 


NIAGARA FALLS, N. Y. 


Sales Offices and Warehouses in New York, Chicago, 
Philadelphia, Detroit, Cleveland, Boston, Pittsburgh, 
Cincinnati, Grand Rapids 


CARBORUNDUM 


ABRASIVE “™™ prooduUCTS 
a 







( Carborundum and Aloxite are registered 
trade-marks of The Carborundum Company 
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ADJUSTABLE WHILE RUNNING! 























Consider Your 
Horizontal 
Boring Mill? 


Here is a typical Horizontal Boring Mill job 
calling for speed and accuracy. The machine 
is a 5” bar Lucas, the tool equipment a Pre- 
cision Universal Tool Head with No. 5 Morse 
shank. Body and shank are one integral chrome 
nickel steel forging, hardened and ground, giving 
ruggedness and stamina to take 34” of metal out 
of a 6” hole at one pass. Precision construction 








gives instant adjustability to ‘‘tenths” for finish- 
ing cuts. This one Tool Head handles all holes from 1/16” to 16” diameter. Re- 
cessing, back-facing and undercutting operations not visible in illustration performed at | 
same time without any special tooling or lost time. The Precision Universal Tool Head 
has been adopted by the following manufacturers of Horizontal Boring Mills in their 
own plants and is recommended by them as preferred adjustable tool equipment for their 
machines: Lucas Machine Tool Co., Gidding & Lewis Machine Tool Co., Wm. Sel- 
lers & Co. and Universal Boring Machine Co. | 


THE PRECISION UNIVERSAL TOOL HEAD | 


This outstanding tool brings all adjustments under absolute micrometric control of the 
operator at all times and all speeds WITHOUT STOPPING TOOL OR MA- 
CHINE. It is the fastest and most accurate boring tool in existence. But in addition 
to that, it also faces, counterbores, turns outside diameters, mills flat surfaces and slots, 
undercuts, recesses, back-faces, trepans and does an almost limitless range of ‘*headache”’ 
jobs that are utterly impossible with wrench-adjusted “‘offset’” boring heads because such | 
older types of tools cannot be cross-fed or adjusted while running. | 


One size Precision Universal Tool Head bores all holes from 1/16” to 16” diameter and | 
will pass through any hole where a 4” bar will follow. Unsurpassed for internal threading. 


Send for Interesting Bulletins 


and Additional Information. 


HE PRECISION TOOL COMPANY, Bridgeport, Conn. 
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Times Change — Or Do They? 


The Situation From a Tool Steel Maker’s Point of View 


By ARTHUR T. CLARAGE, President 
Columbia Tool Steel Company 
Chicago Heights, Illinois 


IX months ago we were all worried 

about getting skilled men, enough 
production, possible interruption in man- 
ufacture and both the availability and 
advancing prices of raw materials. Most 
steel manufacturers and their customers, 
including users of tool steel, bought too 
far ahead in the face of later develop- 
ments. These advance purchases were 
for very real reasons and some of them 
are still potential problems. Prices are 
now off somewhat but with the main- 
tenance of wage levels and added tax 
burdens and further government deficits, 
it would appear that some of us may 
regret that we did not actually have more 
inventory ahead. 

From the tool steel maker’s point of 
view, it would seem that world disor- 
ganization and uncertainty and inflation- 
ary tendencies are checking what might 
otherwise be a buyer’s market. Many 
tool steel users’ inventories are a source 
of pain at the moment. There can be no 
denying that it is wise to give attention 
to working off the overbalanced items. 
However, there is much to recommend 


that a manufacturer continue to buy in 
the largest possible quantities and carry 
an adequate stock of tool steel. What is 
more important, he should see that his 
standard tools, dies and manufacturing 
equipment are in good order. The manu- 
facturer who can get and keep in good 
order and make changes and improve- 
ments at this time is indeed fortunate. 
There seems to be a hesitancy about 
“made work” programs at this time that 
many used following 1929. We should 
not forget that there were no audible 
complaints during 1935, 1936 or 1937, ex- 
pressing regret about these previous 
“made work” undertakings. Every man- 
ufacturer must decide for himself how 
much inventory and tooling are justified, 
but certainly everything should be done 
that can be done in the ordinary course 
of business and special efforts are worthy 
of consideration. 

In addition to getting and keeping tools 
and equipment in shape, some can take 
advantage of the present opportunity to 
change the details of methods or the 
methods themselves to obtain better per- 
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Taking sample for alloy analysis 
during melting process. 





Pouring molten tool steel into ladle. 





Filling ingot mold from ladle. 
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formance. Re-design and new methods 
should at least be given thought at this 
time. 

The list of tool steels offered was never 
more complete and the methods of manu- 
facture have been brought up to new 
high standards, assuring perfection and 
uniformity. A long list of standard 
steels is available. The largest number 
of “variations” or slightly modified steels 
for varied requirements that has ever 
been on the market is now offered. The 
standard high speed steel (tungsten 18%, 
chromium 4%, vanadium 114%) is used 
today for a larger proportion of dies and 
die parts for both hot and cold work than 
ever before. In addition, the increased 
vanadium high speed steel (tungsten 
18%, chromium 4%, vanadium 2%) has 
come in for a share of the more abrasive 
work. High carbon, high chromium 
“super die” steels (carbon 2% and over, 
chromium 10% and various alloys) are 
finding surprising demands in the face 
of the common thought that short runs 
only are required. Standard and varied 
oil hardening types enjoy their share of 
popularity. 

New attention has been directed to 
some of the strong, tough, impact re- 
sistant steels. The steel that was origi- 
nally intended for alloy punches and 
chisels (carbon .50, tungsten 2.25, chro- 
mium 1.20, vanadium .25) is finding in- 
creased use in shearing tools and dies, as 
well as in the hot and cold forming op- 
erations. The carbon tool steels were 
never better and are now practically non- 
deforming in hardening. Many other 
steels than these mentioned offer new and 
valuable possibilities. 

Attention to tools at the present time 
is not only desirable but the services of 
experienced tool steel manufacturers’ 
field men and technical talent are now 
more readily available for assistance. 
Tool steel makers are not only eager to 
help in the present situation, but are 
anxious to show what can be done with 
their modern materials which are now 
made in clean, well lighted mills with the 
best of equipment and control and testing 
devices. 

The progressive tool steel manufac- 
turer has before him literally thousands 
of recent triumphs in blanking, forming, 
shaving, crimping, coining, trimming and 
many other operations. These perform- 
ances are in fabricating the new mate- 
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rials and old materials for new purposes 
that are now with us. New heat treating 
technique by changed manipulation or 
with new or rebuilt equipment will be ex- 
plained and worked out for the asking. 
The manufacturer or tool and die 
maker today who can make improvements 
and plans for the future is surely for- 





Hammer working tool steel ingot. 


tunate. If we can judge by the past, well 
directed efforts to make improvements to- 
day will pay real future dividends. These 
can add increased efficiency, new stand- 
ards of quality, added capacity, adapta- 
bility and freedom from trouble in future 
times when experienced men are too busy 
to give such items attention. Unless men 
are to be born skilled in the future or 


Rolling tool steel billet into finished bar. 
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Over 20,000,000 blanks from this super 
die steel. 


there is no future ahead for America, 
this should prove the best possible pro- 
gram. 

Times may have changed but there is 
something similar to the past in all this 
and, rather than bemoan our present 
situation, the present opportunity should 
be used to secure further improvement in 
the future. 


Lnexcnuteed 


TO MEET EVERY 
SPECIFICATION 


PRECISION MACHINES . . 
of the most intricate types. 
economically built. 


SPECIAL TOOLS, JIGS 
and FIXTURES 
designed and built. 


CARBOLOY TOOLS... 
we design and manufacture all 
types. 


LYONS MACHINE CO. 
5601 Tillman Ave. Cleveland, Ohio 
WOodbine 2440 
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Design for Isolation 





Recently one of the factors which deter- 
mined that a manufacturer of forgings 
must move his plant was the effect of the 
vibration of his drop-hammers upon 
other buildings and their contents in 
the vicinity. 

The precision standards of modern man- 
ufacture require not only perfect ma- 
chine and tool functioning but also 
machine insulation against accuracy- 
disturbing vibrations. Inspection of 
precision work is frequently jeopardized 
by the proximity of production equip- 


ment which affects accurate measuring. 
There is also a continually increasing 
demand for the elimination of noise with 
its disturbing and wearing effect upon 
workers. 

The interest created by the article 
*““Rubber Scores Another Victory Over 
Vibration,”’ written for us a few months 
ago by T. S. Rowe of the engineering 
department of the B. F. Goodrich Com- 
pany, actuates us to reproduce 
this timely article from the Industrial 
Bulletin of Arthur D. Little, Inc. 


now 


—The Editor 





HE tendency toward increased speed 

of machinery has resulted in vibra- 
tion and noise problems that often reach 
the “nuisance” or “damage” level. It be- 
comes of importance to isolate such ma- 
chinery from the floor structure to reduce 
the noise and vibration transmitted. A 
completely balanced drop-hammer, loom, 
or automatic machine has not yet been 
designed, and thus isolation materials be- 
come engineering necessities. 

Some vibration may be overcome by 
tightly bolting the offending mechanism 
to an extremely heavy rigid object. How- 
ever, such attempts may prove disastrous, 
for a heavy printing press bolted to a 
concrete floor may endanger the whole 
building. A usual solution is to use 
resilient mountings which permit the ma- 
chine to vibrate freely with respect to the 
foundation. A simple vibration insula- 
tion is a set of inflated bicycle tires in- 
serted underneath the offending machine. 

Familiarity with the physical princi- 
ples involved has contributed to the de- 
velopment of important new materials 
being used more and more in vibration 
isolation and sound deadening. Of these, 
prominent in the rubber fieid are rubber- 


metal combinations like two-decker sand- 
wiches, in which metal is bonded to both 
sides of a resilient rubber slab. Many 
different forms of rubber mounting of 
this type are now found in the vibration 
isolation of heavy mill machinery, elec- 
tric motors and generators, and small 
marine power plants, and are used ex- 
tensively in the floating engine supports 
of American passenger automobiles. The 
fundamental type of*such mountings is a 
“shear sandwich” made by bonding three 
parallel pieces of sheet steel to the two 
rubber slab sections which separate them 
like a sandwich filling. The load is usu- 
ally hung on the central plate, while 
the outside plates connect to the sup- 
porting structure; this subjects the rub- 
ber slabs to a shearing stress. The shear 
type of mounting is most common for 
rubber, although rubber may be placed 
in compression just as cork and felt are 
normally loaded. 

In designing for isolation, careful 
study must first be made of frequencies 
present which need to be isolated, and 
several methods are available for doing 
this with speed and facility. The natural 
frequency of the machine on its isolation, 
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according to standard principles, should 
be far less than the operating vibration 
frequency of the machine alone. This 
makes it possible to predict and specify 
the number and type of mountings which 
will be best. Special rubber mountings 
have been designed for noise insulation, 
where the vibrations are of small ampli- 
tude and extremely high frequency. 
“Permacell” slabs of cellular compres- 
sible rubber are used as absorbents of 
shock and small amplitude vibrations. 
Slabs of this material may be used to 
“float” whole floor sections in machine 
shops bearing heavy machinery. In one 
installation where an 8000 pound planer 
and a 40,000 pound concrete slab sup- 
porting it are floating on Permacell slabs, 
no noticeable shock is transmitted to the 
building even at the instant when the 
planer table reverses its motion. Other 
new materials used in compression type 
mountings include the synthetic material 
“Vibracork,” a product composed of 
granules of pure cork compressed and 
baked with its natural binder under pres- 
sure like a synthetic plastic. In certain 
applications oil-resistant mounting pads 
are needed, and for these a new composi- 
tion of cork and_ synthetic rubber, 
“Corprene,” in various densities, has 
been found satisfactory. Felt manufac- 
turers have lately been able to produce 
felt pads of variable stiffness, suitable 
for mounting both light and extremely 
heavy machinery. 

In transportation, both rubber and 
rubber-cork products are being increas- 
ingly used to absorb machinery vibra- 
tions. In the Electric Railway Presi- 
dents’ Conference rapid transit street 
ear, the latest answer to the challenge 
of the bus, the wheels incorporate rubber 
between the hubs and tires to reduce 
noise and absorb vibration, and the truck 
springs are also made of rubber bonded 
to steel members. In recent streamlined 
trains, special rubber isolation materials 
have gone into trucks, brake rod sup- 
ports, and vestibule connections. 

Many of the unanticipated problems of 
noise, vibration and sway, which ap- 
peared with the more radical designs of 
cars, trains and high-speed machinery, 
are still under active investigation. An 
expanding use of specially developed 
vibration - eliminating materials and 
methods seems indicated as such investi- 
gations continue. 


When you order or write about products described in TDM PROGRESS please 





TOOL : DIE: MACHINE PROGRESS 


forgings 


We carry in stock a complete 
line of water and oil harden- 
ing Tool Steel for forging 
into Rings, Discs and Special 
Shapes. 


We specialize in Composite 
Steel Forgings—tool steel 
welded to soft steel in various 
shapes and sizes. 


We have in stock both hard 
and soft Copper which we 
forge to order into Rings, 
Discs and Special Shapes. 


Complete stock of Machine 
and Alloy Steel. 


Composite Die Forgings in 
Cleveland since 1917. 


LAKE ERIE FORGE 
AND MACHINE CO. 


- 1532 University Road 


CLEVELAND, 
OHIO 


Telephone: Cherry 8479 
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Hard Chrome Plating, a Solution for 
Many.Problems of Undue Wear 


e 


By A. R. ABEEL, President 
Master Chrome Service, Inc., 
Division of Master Tool Co., Inc. 


+ 


HROMIUM as an ore has been known 

for more than 150 years. Its pri- 
mary use until about 1920 was as an in- 
gredient of blue pigment. Then began 
experimentation to determine the pos- 
sibilities of broader commercial use. 

In 1925 electro-plating hard chromium 
onto the surfaces of certain metals be- 
came an industrial business. Although 
chromium is one of the hardest sub- 
stances known to science—only the dia- 
mond is harder—chrome plating as a 
surface finish is a quite simple process, 
and should not be confused with hard 
chrome deposited directly on the metal 
for wear or corrosion. 

This extreme hardness of chrome— 
Moh’s scales rate it at 9, the diamond at 
10—naturally tends to give it remarkable 
resistance to corrosion and erosion, mak- 
ing it superior for electro-plating wher- 
ever it comes in contact with moisture, 
salt water, alkalis and most acids but 
this same hardness also assures unusual 
resistance to abrasion and in a compari- 
son with other structural metals the fol- 
lowing table of the coefficients of friction 
will be found interesting. 


METALS STATIC SLIDING 

Chromium plated steel on 

chromium plated steel... .14 az 
Babbitt on chromium plated 

0 ae 15 13 
Steel on chromium plated 

NN arches Ang Gyre! 8s Ads ayaice AT 16 
Steel on babbitt........... 25 .20 
Babbitt on babbitt........ 54 19 
Steel on steel.......... .. .380 .20 


This tendency of hard chrome to resist 
wear, even more recently has brought it 





Sd 


into use for prolonging the wear-life of 
machine parts, tools and dies. This 
process is considerably different from 
chrome plating for surface finish only, 
inasmuch as it requires the application 
of from 1/1000 to % inch of chromium. 
Although chromium plate adheres readily 
to base metals it required no little ex- 
perimentation to develop this process and 
among organizations contributing to its 
success is The Master Tool Company 
which was the first to apply hard chrome 
to pneumatic tools. Phillip P. Hale, a 
mechanical engineer and a member of 
this organization, should be given much 
of the credit for developing the scientific 
process of depositing chromium. Today 
thousands of new machine parts and 
tools are being plated to insure a mini- 
mum of wear and worn tools are being 
reconditioned so that they may go back 
into service. 

The use of chromium on cutting edges 
of small tools is not as a rule advisable 
but there are many instances in particu- 
lar operations where it really solves a 
severe production problem. An example 
is the reaming of a deep hole in cast iron 
where it has been found necessary to use 
a solid reamer 1%” in diameter with 
flutes 6” long and a tolerance of only 
.0005” is allowed. It will be readily 
realized that after very slight wear this 
expensive solid reamer would no longer 
be usable. However, by grinding the 
reamer originally .0004” under size and 
then plating it with a thickness of .0002” 
of hard chrome without sharpening it 
afterwards, it was found that it would 
ream six times as many pieces. 

There are instances where the life of 
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Fig. 1. 
have been pressed into steering knuckles. 
ing” and “pick up” 


drills used on a composition of rubber 
and bakelite was prolonged eight times 
by applying .0001” of chrome on the 
lands; the application of from .0001” to 
.0002” chrome on a new tap which is be- 
ing used on soft metal will overcome 
difficulty experienced on pick-up or finish, 
and the same treatment prolonged the 
life of slitting saws used on copper or 
for deep slot milling. 

An outstanding example of the use of 
hard chrome plating is in the printing 
industry where the life of plates has 
been increased as much as 500%. 

Pumps of various kinds which are ex- 
pected to withstand severe usage are as- 





and prolongs life of 


This burnishing broach is used for reaming brass bushings after they 


Chrome plating eliminates “stick- 


wearing surface. 


Table rolls for paper mills 

Rollers for roll type suction boxes 

Textile printing rollers 

Hosiery knitting needles 

Equipment for rayon mills, doling 
sleeves, falle wires, drop wires, ten- 
sions and guides 

Pneumatic tools 

Electrical porcelain dies 

Dies for drawing brass, copper, 
wire and for stamping out 
metal parts 

Glass bottle moulds 

Hot forging dies 

Thread gauges 

Electrotypes 


steel, 
sheet 





Fig. 2. A machine tool spindle hard chrome plated for longer wearing of 


bearings. 
spindle life 


sured much longer life when wearing 
parts are chromium plated. Other items 
with which unusual success has been at- 
tained are 
Piston rods for gas, oil and steam en- 
gines 
Piston rods for 
. compressors 
Crankshafts 
Cams 
Machine tool lead screws 


locomotives, 


pumps, 


Main bearings were plated .025" and pilot .015” which prolongs 
several times 


beyond an unplated one. 


Meter parts, gears 

Canning machinery parts and other 

parts to resist wear and corrosion. 

It can well be said that new uses of 
chrome plating for longer wear are being 
developed almost daily. 

Chromium is invaluable when inspec- 
tion reveals that a product part, tool, die 
or machine part has been machined un- 
dersize or oversize. An excellent example 
of this is the pump chamber illustrated 





Fig. 3. This chipping hammer cylinder was worn .018" oversize and restored 


to standard measurement with hard chrome plating. 


It should not again 


show such an amount of wear in many years of service. 
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in Fig. 5 which was machined over- 
size. The difficulty was readily over- 
come by plating with .012” thickness of 
hard chromium thus saving an expensive 
part, as well as prolonging its life. 
When hard chromium plating fails it 
may be said to be almost invariably due 
to improper processing, perhaps because 
of lack of fundamental knowledge, or 
perhaps more frequently of lack of ex- 
perience. Hard chromium plating of in- 
tricate tools and products for longer life 
really involves engineering and this is 
also true of reconditioning with chro- 





There has been great growth in the 
past few years of companies who make a 


Fig. 4. 
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A chrome plated rotor cylinder. 


specialty of hard chrome 
and who are combining 
mechanical features with 
the plating, thereby con- 
trolling it definitely. 

While chrome has been 
more or less expensive in 
the past the development 
of modern production 
methods, especially on 
quantities, has brought 
the cost within a reason- 
able range for almost any 
purpose. 


Fig. 5. This pump cham- 
ber was machined over- 
size in error. Plating it 
with hard chrome of a 
thickness .012" made it 
possible to use an expen- 
sive part and will also re- 
sult in longer use-life. 








ALLOY 


ALSO POPULAR 
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S.A.E. 





STEELS 


ALLOY GRADES 








SUITABLE FOR A WIDE VARIETY OF USES 










HY-TEN “M” TEMPER 
Oil Hardening Alloy Steel 


For parts requiring great hardness 
structure, resistance to wear, combined with 


density of 





HY-TEN B No. 3X 
.50 C. High Man.-Chrome-Moly 


Machinable in heat-treated condition at 
hardnesses up to 42 Rockwell “C” (401 















toughness. Brinell) or even higher. 

Warehouses Wareho 
caumnet | WHEELOCK, LOVEJOY & CO., Inc.| "oemmonr™ 
CLEVELAND SEND FOR DATA SHEETS BUFFALO 
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N the mechanical laboratory of the 

modern plant in which Monarch lathes 
are built, an interesting test has been 
under way for several weeks. It is being 
conducted to determine just how much 
better the new “Flame Hardened” lathe 
bed is than the unhardened type. 

Herewith is the reproduction of a 
photograph showing two 12” lathe beds. 
The one on the left is not “Flame Hard- 
ened” and tests a Brinell hardness of 
240; the one on the right is the same 
size and has the way surfaces “Flame 
Hardened” to 590 Brinell. 

A carriage with a load of 500 pounds 
of steel is mounted on each lathe bed. 
An electric motor through a crank ar- 
rangement simultaneously moves the car- 
riages one foot of travel in each direc- 
tion. Both carriages have automatic 4- 
speed lubrication to the bed ways and are 
equipped with Duprene way wipers. Fine 
chips and abrasives are deposited at fre- 
quent intervals on the ways of each bed. 
Thus test conditions for both lathe beds 
are identical. 

It is estimated that each carriage 
traverses its bed 28,800 times in each 24 
hours which undoubtedly subjects it to 
many times more wear than a lathe 
would be required to withstand from 
regular usage. 

In the process of “Flame Hardening” 
as developed by Monarch, the entire “V” 
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Flame Hardening of Lathe Beds to 


Insure Longer Wear 


and “flat-way” portions of the lathe bed 
are hardened to a uniform depth of %” 
or more. After finish planing, the way 
surfaces are hardened, then ground with 
extreme accuracy to where they have the 
appearance of hardened steel. Grain 
structure of the hardened portions is re- 
fined and condensed while the metal di- 
rectly under such hardened sections be- 





comes dense and close grained, averaging 
about 220 Brinell and assuring the re- 
quired support for the hardened sections. 

It is claimed for this method of “Flame 
Hardening” way surfaces that the bed 
section is not weakened as it may be 
when planing is done to receive hardened 
(Continued on page 35) 
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New Counterbore Has Continuous 


Pilot Head 


NEW counterbore has been designed 

which utilizes a greater length of the 

flutes before it is necessary to discard the 
tool. 

A pilot is continuous through the en- 
tire fluted portion of the tool so that 
when the pilot head becomes too long, as 
the result of wearing of the cutter flutes, 
it is cut off. The flutes are ground back 
to the length of a pilot head, and thus a 
new pilot head is exposed. This opera- 
tion may be repeated as many as six 
times and each change in length produces 
a counterbore that is as efficient in every 
way as the original tool. 

This new counterbore, known as the 
Putnam Hi-Speed Continuous Pilot Coun- 
terbore is made of high-speed steel, is 
heat-treated by the salt bath process, and 
is unconditionally guaranteed for per- 
fect performance. For complete informa- 





tion, write The Putnam Tool Company, 
2985 Charlevoix, Detroit, Michigan, for 
Catalog TD. 















MODERN DIE-MAKING MACHINES 


YOU'LL ce INTERESTED 
IN THIS IMPROVED 


GROB 


METAL 
BAND SAW 


Improved in efficiency and per- 
formance, this new Metal Band 
Saw has an overflowing measure 
of new refinements and operat- 
ing features . . . scientifically 
designed saw guides assuring 
faster cutting and longer life to the saw blade, four way tilt 
table, five speeds, automatic table feed with oil dash pot, etc.... 
improvements that will mean perfect dies at lower costs. No 
matter what your die problems may be, this Metal Band Saw is 
the answer. Write for detailed catalog. 









NS 14 Shown With Doors Open 








Model NS 14 
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PRECISION PAY: 


An unusual industrial occur- line—in their freedom from 
renceperhaps,butanimportant shearing and the consequent 
one in which all dies on pro- need for regrinding, and the 
duction runs were remounted guarantee against produc- 


in Danly Precision Sets. tion line tie-ups and die 
In modern high-speed pro- destruction. 
duction, precision pays and Precision Pays— Protect 


Danly Precision Die Sets are your dies by specifying Danly 
money makers on the press’ Precision Die Sets. 


DANLY DIE SETS AND DIE MAKERS’ SUPPLIES FROM THE 8 DANLY BRANCH OFFICE STOCKS 


LONG ISLAND CITY, N.Y... . 36-12 34th STREET DAYTON, OHIO . . . 990 E. MONUMENT AVENUE 
DETROIT, MICHIGAN ... . 1549 TEMPLE AVENUE PHILADELPHIA, PA..... 3913 N. BROAD STREET 
CLEVELAND, OHIO .. . 1745 ROCKWELL AVENUE ROCHESTER, N.Y. .... 16 COMMERCIAL STREET 


MILWAUKEE, WIS., 513 EAST BUFFALO STREET 


DANLY MACHINE SPECIALTIES, Inc. 2121 So. 52nd Ave., Chicago, Ill. 


DANL PRECISION DIE SETS 
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1600 East 24th Street 
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ESE MACHINES for the 
Aluminum Milk Bottle Seals! 


OUR 
EXPERIENCE 


Located in a district of widely 
diversified production, we have 
had the invaluable experience of 

working with many manufacturers 
whose tooling problems differ vastly 
because of greatly varying product re- 
quirements. 


OUR FACILITIES 


Our shop equipment has been carefully selected, is 
properly balanced and the most efficient available for 

building economically, not only Special Machinery but 
also Dies + Jigs + Fixtures + Tools and Gages for all | 
industries. 


We are especially well equipped for quantity production of 
Precision Specialties and Products. 
* * * 


would appreciate the opportunity to submit figures on all types of 
Jie znd Machine Shop work. 


ards of workmanship are high; our prices are right. 


INELL MACHINE & TOOL CO. 
| Street Phone PRospect 2681 Cleveland, Ohio 
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Die Designing and Estimating 


By CHARLES BOHMER 


This fourth article continues the series on “Tool Designing and Estimat- 
ing” as this subject is being taught to Tool and Die Shop apprentices under 
the auspices of the Chicago District of the Tool-Die-Machine Shop Insti- 


tute in the Carl Schurz High School. 
Tool 


superintendent of the Federal 


instructors. 


The author, Charles Bohmer, tool 


Corporation, is one of the class 


Simple Compound Blanking Dies 


NOMPOUND blanking dies are used 
“fe extensively when flat blanks are re- 
quired or when the blanks are too large 
for the drop-through construction. They 
differ mainly in the mounting and blank 
ejection insofar as the die is mounted on 
the punch holder and cleared of the blank 
by means of a shedder and knock-out ar- 
rangement. 

The component parts of a compound 
die are the die block, punch, stripper, 
shedder, knock-out, gauge pins and stop. 


DIE BLOCK 


All general principles of construction 
such as thickness, quality of tool steel, 
sectional parts, correct opening size and 
contour, are brought into use. However, 
there is no draft or taper. In some cases, 
a recess or step is machined into the rear 
of the block for shedder retainment. 


PUNCH 


Here, as in the die block, all general 
principles of construction are closely fol- 
lowed with the addition of provisions for 
spring pockets or recesses for the strip- 
per and spring gauge and stop pins when 
the punch is of the base type. 


STRIPPER 


Spring strippers are always used, fitted 
properly and fastened securely with 


shoulder screws or plain screws and jam 
nuts, with springs equally distributed 
and of such strength as is necessary to 
strip the scrap from the punch—usually 
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from five to ten per cent of the blanking 
pressure. The thickness and quality of 
material varies according to the severe- 
ness of the operation and may be left 
soft or hardened. Precaution must be 
taken to provide adequate movement of 
the stripper with reference to spring and 
screw travel. 


SHEDDER 


Two types of shedders are used—the 
shouldered or straight, depending upon 
the size of blank. In small dies, the 
shedder, usually of tool steel and hard- 
ened, is of the shoulder or flange con- 
struction. It is machined and finished to 
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COMPOUND KNOCK-OUT 
The purpose of the knock-out 
is to actuate the shedder in 
ejecting the blank. Various 











a slip fit in the die opening and retained 
or prevented from dropping out by the 
flange. The length of the shedder from 
the top surface to the shoulder should 
not be less than ¢& of an inch longer 
than the thickness of the die opening- 
that is, the distance from the surface to 
the recess or undercut. This is neces- 
sary in obtaining proper blank ejection. 
A spring stripper pin must always be in- 
serted to prevent the blank from adher- 
ing to the shedder surface because of oil 
or other substances. 

The plain or straight shedder is used 
in large dies where the shoulder con- 
struction would be impractical. It is, in 
most cases, either of cold rolled or ma- 
chine steel machined to a slip fit in the 
die opening and held in position by 
shoulder screws. If the die is of medium 
size where a knock-out arrangement can 
be used, ejection is accomplished in this 
manner. However, if the die is very 
large, ejection is performed by means of 
springs inserted under the shedder. Here 
again precaution must be taken to pro- 
vide enough travel in both screws and 
springs. 


types are used depending upon 
the shape and size of blank and 
pressure required for the ejec- 
tion. In all cases, the knock-out 
leads through the shank. It may 
be a single bar or rod, or a 
double rod fastened to a pad 
above the shank, or a single rod 
with an extension beneath con- 
tacting the shedder or some such 
other arrangement as is suit- 
able for the particular die under con- 
sideration. Regardless of type used, the 
following must be observed: 

1. Adequate strength. 

2. Equal distribution of striking 
points and provisions for proper 
movement or travel. 


If springs are used, as in the larger 
dies, the knock-out is not necessary. 


GAUGE PINS AND STOPS 


The most commonly used type of gauge 
pins are of spring construction. They 
are properly located in the stripper and 
should be of the compression type for 
the best results. As stated previously, 
provisions for the spring must be made 
in the punch base, if it is of that type, 
before hardening to avoid difficulty. To 
prevent the pin from coming out it is 
always shouldered beneath the stripper, 
the spring contacting the shank of the 
pin and the front extending above the 
stripper surface about % inch. As the 
die descends, the pin travels down with- 
out interference, thus permit- 
ting uninterrupted cutting and 
a solid die surface not weakened 


; DROP THROUGH 
( \ DIE PLAN by clearance holes that would 
Kaci } otherwise be necessary. 

/ The number of gauge pins 


| 





varies with the length of blank. 
i> One of the spring type in the 
y | stripper, and a solid pin beyond 
the die and stripper mounted 
| into the shoe, are usually suffi- 
cient. In some instances, more 
guidance is required and may be 
obtained by a method as illus- 
trated. These pins are used for 
stock gauging or guidance and 
determine the amount of scrap 
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on the sides. 

Stop pins are of the same construction 
as the gauge pins and must be located 
properly to give the desired amount of 
scrap between blanks. 
are not the only method used for stops; 
an automatic arrangement may be made. 
It is identical in construction and prin- 
ciple to the stop used in the drop-through 
die with the exception that the mounting 
and direction of vertical travel are re- 
versed. 

As a general summary, the following 
points of construction are important and 
essential in both the compound and drop- 
through types of blanking dies: 


However, pins 


Proper strength and thickness of 
die and punch, 


Correct clearance between punch 
and die. 

Proper taper in die. 

Sufficient stripping facilities. 
Correct gauging and stopping. 
Spring pins in all shedders. 

Die openings made to proper size 


and contour for they determine the 
size and shape of blank. 

Central mounting on die set, par- 
ticularly the compound die, because 
of the knock-out through the shank. 
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ACME 


STANDARDIZED 
Drill Jig Bushings 


Leader Pins and Bushings 


Dowel Pins 











Send for Complete Catalog 
or Specific Data Sheets 
. 


We also Specialize in Com- 
plete Machine Part Manu- 
facture Requiring Extremely 
Close Limits, Lapped Fits, 
etc., for Pressures up to 


15,000 Ibs. per Square Inch. 


ACME 
INDUSTRIAL CO. 


206 No. Laflin St., Chicago, Ill. 
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NEW TOOLING PROGRAMS | 
and the 
CONTRACT TOOL:DIE-MACHINE BUILDER 


Every year Special Tooling becomes a more important fac- 
tor in the manufacturing methods of production industries. 





More Dies are needed each year because product designs 
call for more stampings. The same is true of die castings 
and die forgings. 

More products of rubber, glass and the plastics call for a | 
continually increasing number of Molds. 

New designs and shapes, more complicated mechanisms 
and assemblies require more specially designed Tools, Gages, 
Jigs and Fixtures and that all of these be precision-built. 

The competition of today frequently makes lower costs 
mandatory and among the most important factors contrib- 
uting to this accomplishment are specially designed Machines. 

In all industrial areas are the contract shops of the Special 
Tool, Die & Machine Shop Industry with organizations and 
facilities developed to design and build these highly special- 
ized production Tools. Their very existence depends upon 
successful competitive bidding as well as economical opera- 
tion. Their competition is not only among themselves but 
frequently with “inside” tool rooms and die departments ; 
thus there are established both the standards of price and 
workmanship. 

This is just one of the important reasons why production 
manufacturers are invariably finding it desirable and profit- 
able to call upon qualified shops of the Special Tool, Die & 
Machine Shop Industry to estimate costs of their new tool- 
ing programs. 








SPECIAL TOOL, DIE & MACHINE SHOP INSTITUTE | 


A NATIONAL TRADE ASSOCIATION 





| This advertisement is one of a series intended to describe the TDM Industry. 
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New Precision Profile Grinder 


PRECISION profile grinder for the 

highly accurate fitting of dies and 
punches, the finishing of templates, cams, 
gages and unusual shapes is announced 
by the Boyar-Schultz Corporation. It 
has been designed particularly to elimi- 
nate much of the hand finishing frequent- 
ly made necessary in the precision shop 
and tool room. 


The new machine tool is for bench use. 
Its light weight makes it readily portable, 
the motor and all moving parts, except 
the grinding wheel, being enclosed in a 
ventilated cast aluminum case. 


The grinder has a reciprocating spindle 
revolving at approximately 20,000 R.P.M. 
It is instantly adjustable to provide this 
reciprocal movement in a vertical plane. 
This results in greater smoothness of the 
ground surface as well as more even 
wear of the grinding wheel. The spindle 
is belt driven by an electric motor oper- 
ating at 3,600 R.P.M. 


A sine bar adjustment makes it pos- 
sible to tilt the work table 5 degrees with 
utmost accuracy. All operating parts 
are below the table, therefore work in 
process is always completely visible and 
the machine itself is of a height to per- 
mit a worker to stand directly over it. 

A specially designed diamond wheel 
dresser is furnished and every provision 


[ol 





Workman 
stands directly over his work. 


using the Profile Grinder 


is made for the take-up of wear, thus as- 
suring continuously accurate operation 
and long life. 

For _ descriptive 
circular TD and 
price write Boyar- 
Schultz Corporation, 
2114 Walnut Street, 
Chicago, Illinois. 


It is on such parts 
as these that the 
Profile Grinder is 
exceptional. 
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Gear Specialties 
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in the finer pitches 
14 to 96 D.P 





Precision 
Screw Threads 


Can be accurately ground out of the 
solid AFTER HARDENING. Thus 
made, distortion errors are corrected 
and the threads are clean, smooth, 
held to very close limits and concen- 
j tric with axis. These elements are 
extremely important in high speed 
spindles and numerous other shafts 
; requiring true threads on which a 
\ nut can be drawn up “dead square.” 
I If you have such problems, consult— 








Made to order onty—No stock—No catalog 
Gear Specialties 


2540 W. Medill Ave. 


CHICAGO fA 





Phone Humboldt 3482 
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UNIT MOTORIZATION 
IS NOT EXPENSIVE . . . 


With Berkeley Drives 


. 


Berkeley Lathe Drives Really Pull 


Berkeley Motorizing Units are 
individually designed for your 
machines ... but Standardized 


Parts hold down their cost. 


Berkeley Individual Drives are 
rugged, powerful; thoroughly 
proven. They are power trans- 
mission savers. 

Let us submit reliable recommenda- 
tions and an estimate of the cost of 


modernizing your equipment.  Sav- 
ings are worth-while. 


Our new catalog illustrates more than 
30 typical applications on different 
machine tools. Write for your copy. 


THE BERKELEY ENGINEERING CO. 


1379 East Seventeenth Street 
Cleveland, Ohio 
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New Multi-Pin Clutch Developed 
for Punch Presses 


NEW Multi-Pin Clutch on Federal 
A Punch Presses replaces the conven- 
tional type single sliding pin and sleeve 
type clutches. 

A greater speed is obtained by the use 
of multiple pins mounted in the crank- 
shaft that engage with a like number of 
openings in a hardened alloy steel plate 
attached to the flywheel. By using a 
series of pins located around the crank- 
shaft, a very minimum of space is al- 
lowed between the pins, making instan- 
taneous action upon tripping the press. 

By the use of multiple pins, the new 
Multi-Pin Clutch has a much greater 
capacity, having approximately three 
times that of the single pin clutch. 

The power or energy from the flywheel 
is transmitted directly to the crankshaft 
since the clutch pins are mounted in a 
solid forging. The energy is also trans- 
mitted throughout the entire circumfer- 
ence of the shaft, distributing the load 
equally without strain on the flywheel 
end of the shaft. 

The pins are moved in and out of en- 
gagement by a cam of alloy steel, hard- 
ened and ground. This cam is operated 
by contact with a shaft running hori- 
zontally toward the rear of the press, 
and on the contacting end of this shaft 
a roller is attached which reduces wear 
to the minimum. The other end of this 
shaft attaches to the tripping rod; thus, 
when the press is tripped the above shaft 
is moved horizontally toward the rear of 
the press and this releases the cam which 
forces the pins into the wheel. 

The flywheel is mounted on Timken 
roller bearings making the entire clutch 
and flywheel unit of exceptional durabil- 
ity. Due to the great excess capacity 
and general construction, dependability 
in operation is assured. 

All parts of the new clutch are easily 
and economically replaced. The round 
elutch pins can be removed without re- 
moving the flywheel, and due to their 
simplicity of design, they can be eco- 
nomically replaced. 

The flywheel facing can be easily re- 
placed and can be furnished to allow 
backlash for testing dies or close fitting 


for continuous roll feed jobs, or where 
pressure pads are used, to avoid recoil. 
This feature is optional, and the facing 
may be changed at any time by removing 
the facing and replacing with another 
at a very reasonable cost. This feature 
is highly desirable, since some users de- 
sire the backlash and some do not, and 
with the Multi-Pin flywheel facing, it is 
optional, and can be changed at any time 
after purchase by obtaining an additional 
facing at a nominal cost. 

Incorporated in the clutch is a simple 
positive built-in single stroke tripping 
mechanism, which is positive and easily 
engaged or disengaged for single or con- 
tinuous operation with one finger from 
the front of the press. 

(Continued on page 42) 
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PERFECT CONTOUR GRINDING JOB 


We have specially developed facilities building of Special Tools . . . Stamping 


for difficult precision grinding in the and Coining Dies . . . Contour Rolls. 


LINCOLN TOOL AND DIE COMPANY 
Designers and Builders 950 West Fort St., Detroit, Mich. 
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Blocks — Shafts — Hubs — Bars 
Special Shapes. 
* 


and Alloy Tool Steel. 


v 


Nitralloy and Stainless Grades. 
Vv 


Copper Forgings 


AJAX STEEL AND FORGE c. 


205 ADAIR STREET DETROIT, MICHIGAN 





Send for Valuable Booklet 


Composite Die Sections—Rings—Dises 


Billets and Bars of High Speed Carbon 


Billets and Bars of SAE Specifications 
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Your Watch is Still One of Industries 
Remarkable Precision Products 


HE members of an industry who are 

regularly being called upon to design 
and build their products to tolerances of 
1/10000 of an inch and sometimes less, 
appreciate all kinds of fine workmanship. 
Although modern interchangeable parts 
manufacture has exerted its influence up- 
on watch making like it has upon almost 
every industry, the watch is still the 
world’s smallest accurate mechanism in 
general use. Many of its parts are meas- 
ured in ten thousandths and it contains 
screws so small that 20,000 will fit in a 
thimble and 2,000,000 hardly weigh a 
pound. 

Your watch is quite a traveler even 


though you may not go far from home in 
a year—its balance staff covers some 
4,000 miles annually. It ticks 432,000 
times a day or 157,680,000 times a year. 

In spite of the fact that a watch has 
mechanism many times finer than an 
automobile, a watch maker will tell you 
that you frequently forget to have it 
serviced for months and even years at a 
time. You regularly change the oil in 
your motor car but how often do you 
change the oil in your watch and this in 
spite of the fact that three of its wheels 
make more than 5,000,000 revolutions 
every year. 





HARD CHROME /for LONGER LIFE 





@ New and salvage work on gauges, dies and machine parts. 
e Ask for interesting 16 page catalog or to have representative call. 


MASTER CHROME SERVICE 


INCORPORATED 
DIVISION OF MASTER TOOL COMPANY, INC. 


5611 Herman Ave., N.W. Tel. WOodbine 2012 Cleveland, Ohio 
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Columbia 


iets) ys 


OILDIE 


Non Deforming 
Tool Steel 
@ Hardens to Center 
in Oil 
@ Very High Impact 
Strength 
@ Holds Keen Edge 


@ Does Not Distort in 
Hardening 


Readily Machinable 











Flame Hardening 
(Continued from page 21) 


inserted way strips which are bolted on 
or dovetailed to the main bed section. 
Tests have proven that there is no tend- 
ency of “Flame Hardened” portions to 
crack or flake even under abuse, such 
tests having taken the form of subjecting 
the bed sections to flexing under hydrau- 
lic press pressure without injury. The 
depth of the hardened portion minimizes 
the probability of injury to the way sur- 
face which generally results when a 
chuck or work piece is dropped on it. 
The way surfaces of these hardened beds 
are ground to a tolerance of .0005” in 
their overall length. 

The Monarch Machine Tool Company, 
Sidney, Ohio, will gladly respond to re- 
quests for additional information and 
inquirers are requested to mention this 
publication. 





S more and more corporations 
release their 1938 plans, it 
becomes clear that research, pure 
and applied, will play an ever 
larger role. 
BUSINESS WEEK 
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Ready Reference 


* PUNCHES, DIES AND 
TOOLS 


By JOSEPH V. WOODWORTH. Fourth 
revised and enlarged edition. 538 pages 
and 736 illustrations. 

Encyclopedia of die-making, punch- 
making, die-sinking, sheet-metal work- 
ing and making of special tools, sub- 
presses, devices and mechanical com- 
binations for punching, cutting, bend- 
ing, forming, piercing, drawing, com- 
pressing and assembling sheet metal 


parts and other materials in machine 
tools. 

























Price $5.00 





_ DIES: THEIR CONSTRUC- 
TION AND USE 
By JOSEPH V. WOODWORTH. Sev- 


enth revised edition. 426 pages and 546 
illustrations. 









Designing, building and using of dies 
to save metal is described thoroughly. 
Dies for forming large and small parts 
are described in detail and illustrated 
with reproductions of photographs 
taken under actual working conditions. 


Price $4.00 















+ ENGINEERING SHOP 
PRACTICE 


By ORLAN WILLIAM BOSTON, 
M.S.E., M.E., Professor of Metal Proc- 
essing and Director of the Department, 
University of Michigan. Volume I. 539 
pages. Cloth bound 6 x 9. Volume II. 
485 pages. Cloth bound 6 x 9. 


Deals with the relation between the 
design of the part, the material of 
which it is to be made, the method 
of fabrication by which the material is 
to be prepared, and the machining 
process involving the machine tool, fix- 
tures, cutting tools, speeds, feeds, lub- 
ricants, etc. 



















Vol. I Price $5.50 
Vol. II Price $5.00 








Books sent prepaid on receipt of check 








Tool-Die-Machine PROGRESS 
215 Fairmount-Cedar Building 
Cleveland, Ohio 
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The Catalog Review 


Brief descriptions of current industrial literature including technical booklets 
and bulletins, catalogs and circulars. All may be had upon request, without 
- Please use identification numbers. 


charge. . . 




















UTILITY GRINDER.—Circular describes 
this general purpose tool for grinding 
centers, reamers, cutters, dies, rolls, 
bushings and for surface grinding on 
shapers and planers. Fourteen types 
with motors ranging in horsepower from 
1%, to 1 are described as to specifica- 
tions. Particular stress is put upon its 
grinding power above its rating. Write 
the F. A. Maxwell Company, 310 Broad- 
way, Bedford, Ohio, for TD-201. 


THREAD PLUG GAGES.—A circular de- 


scribing three-way savings on Crobalt 
Thread Plug Gages recently developed. 
The longer wearing properties of Cro- 
balt are cited and various types of 
gages described. Write T-D-M PROG- 
RESS, 215 Fairmount-Cedar Building, 
Cleveland, Ohio, for TD-202. 
GRINDING WHEELS.—A catalog of the 
Safety Grinding Wheel & Machine Com- 
pany which is described as ‘‘being an 
earnest effort to enliven a staid subject 
and to enhance the value of the book 
as a reference work.’’ One chapter de- 
scribes grits, grains, bonds and grades, 
another types of wheels and sizes, a 
third accessories. Under the chapter 
titled ‘‘Suggestions,’’ ways and means 
of cutting grinding costs are dealt with. 
Write T-D-M PROGRESS, 215 Fair- 
mount-Cedar Building, Cleveland, Ohio, 
for TD-203. 


PORTABLE ELEVATING TABLE.—An 


excellent folder illustrating the Hamil- 
ton portable elevating table in actual use. 
Describes graphically the ease with 
which heavy dies, jigs, machine parts and 
other products weighing from 1 to 2% 
tons can be handled and transported by 
one man. Shows table in use for sup- 
porting, leveling and loading large work 
on jigborers, horizontal mills and punch 
presses. Write the Hamilton Tool Com- 
pany, 222 North B Street, Hamilton, 
Ohio, for TD-204. 


HARD CHROME PLATING.—A chro- 
mium plated title page distinguishes 
this well illustrated booklet describing 
the process of hard chrome plating as 
applied to machine parts and dies and 
its development in the industrial field. 
Its history, physical properties, present 
uses, new uses being developed and its 
desirability for tool salvaging are ex- 
plained. Typical uses include the plat- 
ing of tools, dies, molds, gages, cams, 
gears and other precision parts. <A 
standard seale for hard chrome plating 


is also ineluded. Write The Master 
Chrome Service, Ine., 5611 Herman 
Avenue, N.W., Cleveland, Ohio, for 


TD-205. 


DIE MAKING MACHINES.—Under thie 


title ‘*‘Ten Years Of Manufacturing 
Progress’’ Grob Brothers describe their 
open end line of metal band saw and 
continuous motion die filing machines. 
Contains numerous illustrations and 
complete specifications of the open end 
band saw as well as the continuous 
type. Write Grob Brothers, Grafton, 
Wisconsin, for TD-206. 


GAGES AND BURNISHING TOOLS.— 


Practical pocket handbook prepared to 
serve two distinct purposes. The first 
section is designed, not as a catalog, 
but as a concise description of the 
facilities and capacities of the Lincoln 
Park Tool & Gage Company. Typical 
views of the various departments include 
the recently installed, modern hard 
chrome-plating equipment said to be 
unsurpassed in the gage industry. The 
second section is devoted entirely to 
data on gage standards as compiled by 
the American Gage Design Committee. 
A comprehensive treatise for all gage 
users. Write the Lincoln Park Tool & 
Gage Company, 1721 Ferris Avenue, 
Lineoln Park, Michigan, for TD-207. 
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END MILLS AND HOLDERS.—A com- 
plete catalog of single and double end, 
end mills and end mill holders. Illustra- 
tions, detailed drawings with dimen- 
sions, and speed tables are included. 
Descriptive material explains the neces 
sity for the elimination of chatter, 
uniform cutting action, adequate chip 
clearance, proper tool clearance, and a 
rigidly held mill which permits working 
to close limits in order to obtain the 
highest degree of accuracy at speeds 
and feeds much higher than those set 
up by the limitations of usual practice. 
A jigborer end mill set consisting of 
21 mills ranging from %” to 1” and 
several tool room sets are illustrated 
and described. Write The Weldon Tool 
Company, 3000 Woodhill Road, Cleve- 
land, Ohio, for TD-208. 


UNIVERSAL TOOL HEAD.—A tool 
which is ‘‘ Adjustable While Running.’’ 
Bores, counterbores, faces, undercuts, 


turns, trepans, recesses and backfaces 


in milling machine, jig borer, or drill 
press as easily as in a lathe. Accu- 
rately adjustable to .0001” without stop- 
ping spindle. Cireular describes and 
illustrates a number of actual job ap- 


plications. Contains specifications of 
the four sizes and work capacities. 
Write The Precision Tool Company, 


Bridgeport, Connecticut, for TD-209. 


INTERCHANGEABLE PUNCHES AND 
RETAINERS.—Catalog with convincing 
description of the Screwlock principle 
of retaining positively interchangeable 
punches and button dies. Typical ap- 
plications are illustrated in cross section 
detail. Round and rectangular retainers 
and punches as well as heavy duty types 
are listed as to sizes and with prices. 
Valuable to all designers, builders and 
users of dies. Write the Hovis Screw- 
lock Company, 3129 Larned Street, E., 
Detroit, Michigan, for TD-210. 


SOCKET SCREWS.—A copyrighted cata- 
log describing hollow head screws made 


according to the ‘‘Fibro Forged’’ proc- 
ess. Points out the superiorities which 
are claimed for these screws and graphi- 
cally sets forth numerous product appli- 
cations. American and British threads 
and Dardelet self-locking threads are 
detailed and sizes listed. A sectioa is 
devoted to stripper bolts used in die 
work. Write The Holo-Krome Screw 


Corp., Hartford, Connecticut, for TD-211. 
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SHAPERS.—An effective 
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END MILLS, COUNTERBORES AND 


REAMERS.—A handy 32-page catalog 
for users of standard and special cut- 
ting tools including two and four flute, 
spiral cut and two lipped single and 
double end, end mills and end mill hold- 
ers. Putnam Hi-Speed fast-spiral solid 
counterbores designed with extra long 
flutes and plenty of chip clearance insur- 
ing greater length of cutting life are de- 
seribed. Hi-Speed spiral fluted chucking 
reamers with straight and taper shanks 
are also included. Complete specifica- 
tion tables are given. Write The 
Putnam Tool Company, 2985 Charlevoix 
Avenue, Detroit, Michigan, for TD-212. 


COMPOSITE DIE SECTIONS.—A letter 


file folder which may be placed directly 
in the file drawer to receive all descrip- 
tive matter and correspondence with this 
firm. Describes electrically butt welded 
die sections of several standard types 
and details methods to be followed when 
ordering. Prices per pound and lineal 
inch for several kinds of tool steel are 
quoted. Write the Ajax Steel and Forge 
Company, 207 Adair Street, Detroit, 
Michigan, for TD-213. 

illustrated cat- 
alog of Cincinnati Shapers. The four 
types, Rapid Traverse, Universal, Rail 
road, and Utility, which are built in 
twenty-two models and ten sizes, are de- 
scribed in complete detail. The many 
important details of construction such 
as the internal transmission, feeding 
motion, length of stroke, ‘‘V’’ type 
ram, solid tool slide, one piece crank 
gear, ete., are carefully explained. Di- 
mension and specification charts are in- 
cluded. Write T-D-M PROGRESS, 215 
Fairmount-Cedar Building, Cleveland, 
Ohio, for TD-214. 


STANDARD JIG AND FIXTURE BUSH- 


INGS.—Standardized drill jig bushings 
of which more than 6,700 standard items 
are carried in stock for prompt ship- 
ment are described in this new catalog. 
Six to eight lengths of each of five 
styles ready to use without grinding or 
fitting are listed, described and priced. 
There is a table of drill sizes and 
decimal equivalents. Included also are 
specification sheets for hardened and 
ground dowel pins, leader pins, Acme 
expansion laps and standard liner pins 
and bushings for die casting dies. Write 
Acme Industrial Company, 206 North 
Laflin Street, Chicago, Illinois, for 
TD-215. 
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DESIGNERS 


and 


BUILDERS: 


Sheet Metal Dies 
Jigs and Fixtures 
Special Tools 
Rubber Moulds 
Special Machinery 


Modern shop facilities 
and an experienced 
organization of highly 
skilled craftsmen qualify 
us to do your work. 


May we figure 
with you? 


OHIO TOOL CO. 


3160 W. 106 St., Cleveland, Ohio 
CLearwater 3200 
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Millionths Measured in 
Ford Glass Plant 


EVIATIONS of one-millionth of an 

inch in material under manufacture 
are measured instantly, in the shop, with 
a new “profilometer” developed for the 
Ford Motor Company. 


This instrument, the only one of its 
kind in existence, brings millionth-of-an- 
inch precision out of the laboratory and 
into the production line. 


The unprecedented speed and accuracy 
of the device, which measures units so 
small 3,000 of them would be required to 
equal the size of a human hair, is arous- 
ing wide interest among scientists. 


While the profilometer now is being 
used to check the smoothness of safety 
glass used in Ford V-8 cars and trucks, 
company engineers believe it can be used 
to insure almost unbelievable accuracy in 
scores of other manufacturing processes. 


“Measurements of one-millionth of an 
inch are commonplace in the Ford labora- 
tories,” the technician in charge of the 
new instrument said, “but they must be 
made under carefully controlled condi- 
tions. 


“The profilometer is the first device 
ever invented which permits the same de- 
gree of accuracy in the plant itself. Ob- 
viously, it has possibilities of enormous 
importance to both science and industry.” 


The instrument operates on some of 
the principles used in radio, and is not 
impressive in appearance. It consists of 
a small metal box attached by a five- 
wired electric cable to an amplifying 
cabinet. There is a dial cn top the small 
metal box, and a diamond-tipped needle 
in the bottom. 


As the box is pushed across the surface 
to be measured, the needle follows the 
invisible contours in it. This causes vari- 
ations in the electric current, which are 
amplified in the larger cabinet, and re- 
turned to the dial, where an instanta- 
neous reading appears in terms of mil- 
lionths of an inch. 


The machine is simple to operate, and 
by watching the flickering of the needle 
closely the operator obtains a measure- 


(Continued on page 39) 
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PRECISION BORING CO. 


2800 EAST VERNOR HIGHWAY, DETROIT 
FITZROY 1143 


SWISS JIG BORING 
PRECISION WORKMANSHIP 


TOOLS @ DIES @ JIGS @ _ FIXTURES 
PRODUCTION JOB WORK 
SPECIAL MACHINERY * STAMPINGS 


ROCKFORD DIE & TOOL WORKS, Inc. 


1816 Seventeenth Ave. > MAin 3084 ~- Rockford, Ill. 











CARING FOR 
TOOLS Pays! 


Systematic Care 
of tools pays the 
employer in in- 
creased produc- 
tion. The men will 
do more work and 
do it more easily 
when they care for 
their tools in a 
Gerstner Chest. The choice of particular men 
for 30 years. Free Catalog. 


GERSTNER TOOL CHESTS 
56 Columbia St., Dayton, Ohio 














A 


PR 


1928 E. Jefferson Ave., DETROIT, MICH. 
Established 1930 Phone Fitzroy 1187-1190 
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Complete Design Service 
for 


TOOLS .. . DIES 
SPECIAL MACHINERY 


Qualified and Experienced 


ESSED METALS ENGINEERING 





Millionths Measured in 
Ford Glass Plant 


(Continued from page 38) 
ment of the average smoothness of the 
surface, as well as of the extreme depths 
of any pits that may be present. 

“In glass making, any unusual rough- 
ness in the surface, after the plates pass 
under the grinders and polishers, indi- 
cates the possibility of an inaccurate mix 
or of an improper grade of sand in the 
grinders,” the technician said. “The 
profilometer, used at regular intervals, 
enables us to detect increasing roughness 
and to remedy it before it reaches the 
maximum permissible. 

“In this way we are able to prevent 
waste and to insure a high degree of uni- 
formity in the finished product. The 
profilometer enables us to take still 
another step on the long road that has 
been travelled in recent years in trans- 
forming glass making from a hit or miss, 
rule of the thumb business to an exact 
science.” 
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GROBET 


SWISS FILES 








% GROBET SWISS FILES 
have won a reputation for 
supremacy wherever ex- 
act and precise work must 
be done with files. 


Ask for our catalog YN. 
the most complete of its 
kind, showing more than 
4,000 different shapes, 
sizes and cuts of precision 
files, also files for filing 
machines, rotary files, etc. 


GROBET FILE CORP. 
OF AMERICA 


3 Park Place New York City 
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AIR CONDITIONING APPARATUS 

Buffalo Forge Co., 477 Broadway, 
Buffalo, N. Y. 

ASSEMBLING MACHINES—Automatic 

Sommer & Adams Co., The, 18511 Euclid 
Ave., Cleveland, Ohio. 
BENDING ie Og: al 
McKinney Tool & Mfg. Co., The, 
Arabella Rd., Cleveland, Ohio. 
BENDING MACHINES—Angle Iron 
Buffalo Forge Co., 477 Broadway, 
Buffalo, N. \ 

BOLTS—Stripper 

Danly Machine Specialties, Inec., 2121 
So. 52nd Ave., Chicago, Ill. 

BORING HEAD 

KF. A. Maxwell 
Bedford, Ohio 

BUSHINGS—Die 

Acme Industrial Co., 206 No 
Chicago, Ill. 

Danly Machine Specialties, Inc., 2121 
So. 52nd Ave., Chicago, Ill 

BUSHINGS—Drill Jig 

Acme Industrial Co., 206 No 
Chicago, Ill. 

Colonial Bushings, Inc 147 Jos 
Campau Ave., Detroit, Mich. 

CASTINGS—Nitri-Cast-lron 

Forgings & Casting Corp., The, 
dale (Detroit), Mich. 

CHROME PLATING 

Master Chrome Service, Inc., 5611 
Herman Ave., N.W., Cleveland, Ohio. 

CLAMPS—Die 

Danly Machine Specialties, Inc., 
So. 52nd Ave., Chicago, Ill. 

CLAMPS—Toggle 

Detroit Stamping Co., 3443 West Fort 
St., Detroit, Mich. 

CONTOUR METAL-WORKING 
MACHINES 

Continental Machine Specialties, 1301 S. 
Washington Ave., Minneapolis, Minn. 

COUNTERBORES 

Putnam Tool Co., 2985 Charlevoix Ave., 
Detroit, Mich. 

CRANKSHAFTS—Heat Treated for 
Presses 


1688 


Co 310) Broadway, 


Laflin St., 


Laflin St., 


Fern- 


2121 


Enterprise Machine Parts Corp., 2731 
Jerome Ave., Detroit, Mich 

CUTTERS—Milling 

Putnam Tool Co., 2985 Charlevoix, De- 
troit, Mich. 

Weldon Tool Co., The, 3000 Woodhill 


Rd., Cleveland, Ohio. 

CUTTING a at & Power 

Buffalo Forge Co. 477 Broadway, 
Buffalo, N. 

DIE CASTING MACHINES 

Phoenix Ice Machine Co., The, 2711 
Church Ave., Cleveland, Ohio. 

DIE MAKERS SUPPLIES 

Danly Machine Specialties, Inc., 
So. 52nd Ave., Chicago, Ill. 

DIE MAKING MACHINES 

Continental Machine Specialties, Inc., 
1301 Wash. Ave., Minneapolis, Minn. 

Grob Brothers, Grafton, Wis. 

DIE SECTIONS—Forged 

Ajax Steel and Forge Co., 17225 New- 
bern Ave., Detroit, Mich. 

Forging and Casting Corp., 
dale, Mich. 


2121 


The, Fern- 


Lake Erie Forge & Machine Co., 1528 
University Rd., Cleveland, Ohio 

DIE SETS 

Danly Machine Specialties, Inc., 2121 


So. 52nd Ave., Chicago, III. 

DOWEL PINS 

Aeme a Co., 206 No. Laflin St., 
Chic Ill, 
Danly’ "Tischine Specialties, 2121 
So. 52nd Ave., Chicago, Ill. 

DRILLS 

Chicago-Latrobe Twist Drill Works, 100 
So. Jefferson, Chicago, Ill. 

DRILLING MACHINES—Automatic 

Sommer & Adams Co., The, 18511 
Euclid Ave., knoe Ohio. 

DRILL JIG BUSHIN 

Acme Industrial Co., 208 No. Laflin St., 
Chicago, 

Colonial” ‘Bushings, Inc., 
St., Detroit, Mich. 


Inc., 


145 Jos Campau 
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Buy Wit 


@ This directory of products 
lists for ready reference the 
names of manufacturers and 
dealers whose sales to 
Tool-Die-Machine PROG- 
RESS readers have estab- 
ished them as dependable 
in every sense of the word. 
They merit your considera- 
tion, 


@ Complete information 
about any product may be 
had upon request made to 
the firm listed or to us. 


@ Your mention of Tool: 
Die- Machine PROGRESS 
will be appreciated. 
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h Confidence 


DRILL PRESSES—Single & Multiple 
Spindle 

Buffalo Forge Co., 477 Broadway, Buf- 
falu, N. Y. 


ELEVATING TABLES—Portable 
Hamilton Tool Co., The, 222 North B 


Street, Hamilton, Ohio. 

END MILLS 

Putnam Tool Co., 2985 Charlevoix, De- 
troit, ch. 


Weldon Tool Co., The, 
Rd., Cleveland, Ohio. 

FILES—Ha nd 

Grobet File Corp. 

Place, New Yor 

FILES—Rotary 

Grobet File Corp. of America, 
Place, New York, N. Y 

Hamilton Tool Co., The, 222 
Street, Hamilton, Ohio. 

FILING MACHINES—Continuous 

Continental Machine Specialties, Ine., 
1301 Washington Ave., S., Minneapo- 
lis, Minn. 

Grob Brothers, Grafton, Wis. 

FORGINGS—General 

Ajax Steel & Forge \ os 17 
Ave., Detroit, Mich 

vases & Casting Corp., The, Ferndale, 


Lane. Erie Forge & Machine Co., 1528 
University Rd., Cleveland, Ohio. 

GAGES—Standard 

Lincoln Park Tool & Gage Co., 
Ferris Ave., Lincoln Park, Mich. 

GAGE BLOCKS 

Ford Motor Co., Johansson Div., Dear- 
born, Mich. 

GEARS—Special 

Gear Specialties, Inc., 2640 Medill Ave.., 
Chicago, Ill. 

GRINDER—Precision for. or. 

Boyar-Schultz Corp., 2 Walnut 
Street, Chicago, Ill. 

Koestlin Tool & Die Corp., 3601 Hum- 
boldt Ave., Detroit, Mich. 

GRINDER—Utility 

Maxwell Company, F. A., 
way, Bedford, Ohio. 

GRINDING ATTACHMENTS — For 
Sharpening Cutting T 

Weldon Tool Co., 3000 
Cleveland, Ohio. 

GRINDING MACHINES 

Safety Grinding Wheel 
The, Springfield, Ohio. 

GRINDING SPINDLES—Motorized 

Majestic Tool & Mfg. Co., 2948 Wood- 
bridge St., E., Detroit, Mich. 

GRINDING WHEELS 

Carborundum Company, The, 
Falls, New York. 

Safety Grinding eos Ne Machine Co., 
The, Springfield, Ohi 

GRINDING WHEEL DRESSERS 

Royal Grinding ee Dresser Co., Box 


mis iy =e Mi 
7352 "Central Ave., De- 


3000 Woodhill 


og sng. 3 Park 


3 Park 


North B 


225 Newbern 


1721 


310 Broad- 


ols 
Woodhill Rd., 


& Mach. Co., 


Niagara 


GUIDE PIN : 

Acme Industrial Co., 206 No. 
Chicago, IIL 

Danly Machine Specialties, Inc., 
So. 52nd Ave., Chicago, 1 

JIG BORING—Contract 

Lyons Machine Company, 5601 Tillman 
Ave., Cleveland, Ohio. 

Precision Boring Co., 2900 E, Vernor 
Highway, Detroit, Michigan. 

Swiss Boring Co., ‘3916 Vermont Ave.. 
Detroit, Mich. 

LAPS—Copper Head es 

Boyar-Schultz, Ine., 2114 Walnut 
Street, Chicago, Ill. 

Star Machine & Tool Co., 9320 Wood- 
land Ave., Cleveland, Ohio. 

LAPPING MACHINES 
Schraner & Co., A. P., 
Ave., Cleveland, Ohio. 

LEADER PINS 

Acme Industrial Co., 206 No. 
St., Chicago, I 

MACHINE REBUILDING 

Enterprise Machine Parts Corp., 
Jerome Avenue, Detroit, Mich. 


Laflin St.. 


2121 


3338 Payne 


Laflin 


2731 
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MACHINERY DEALERS 
Brett Machinery oe One 
Ave., Chicago, II. 
MAGNETIC SINE TABL 
Robbins Engineering Co., 
lott Ave., Hemi Mic 
MILLING MACH 
Sommer & Adams 
Euclid Ave., 


Co., 
Cleveland, 


N 


The, 


Ohio. 


MOTOR DRIVES—Individual 


Be: Engineering 
7th Street, Cleveland, 
POLISHING & BUF 
—Automatic Continuous 


Co., 
Oh 


137 


E 
637 Mt 
IN ES—Continuous 


Crawford 


EI- 


18511 


» Es 


ast 


110 
FING MACHINES 


Sommer & Adams Co., The, 18511 
Euclid Ave., Cleveland Ohio. 

a & = Interchange- 
able 

Hovis Screwlock Co., 3129 Larned St., 

Detroit, Mich 

PUNCH PRESSES 

Marshalltown Mfg. Co., 913 E. Nevada 
St., Marshalltown, lowa 


REAMERS 
Chicago-Latrobe 


Twist Drill Works, 
Ill 


100 


So. Jefferson, Chicago, 
Putnam Tool “og 2985 Charlevoix Ave., 
Detroit, Mi 
REAM ER—Self. centering Cylinder 
Royal Oak Tool & Machine Co., 621 
E., Fourth Street, Detroit, Mich 
REPAIR PARTS FOR MACHINERY 
Enterprise Machine Parts Corp., 2731 


Jerome Ave., 
RETAINERS—Punch & 
Hovis Screwlock Co., 

Detroit, Mich 
RIVETING MACHINES 
Buffalo Forge Co., 477 

Buffalo, N. Y 


ROLLER DIE FORMING — ee 
‘ce 168 


McKinney Tool & Mfg. 
Arabella Rd., Groveland 


Die 
3129 


Detroit, Mich. 


Larned St., 


Broadway, 


SALVAGE—Tool-Die & Machine Parts 

Master Chrome age Inc., 5911 
Herman Ave., N.W., Cleveland, Ohio. 

SAW SHEAR CUT-OFF MACH.— 
Automatic 

McKinney Tool & Mfg. Co., The, 1688 
Arabella Rd., Cleveland. Ohio 

SAWING MACHINES—Continuous 

Continental Machine Specialties, Ince., 
1301 So. Washington St., Minne- 


JIGS 
FIXTURE 


GAGES 


S 
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apolis, Minn 

Grob Brothers, Grafton 

SCREW MACHINE PRODUCTS—Con- 
tract 


Star Machine & Tool Co., 9320 Wood 
land Ave., Cleveland, Ohio 

Ulmer Co., The J. C., 1791 East 38th 
St., Cleveland, Ohio 

SCREWS—Socket Head 


Danly Machine Specialties, Inc., 2121 
So. 52nd Ave., Chicago, Ill 

Holo-Krome Screw Corp., The, Hartford, 
Conn 

Strong, Carlisle & Hammond Co., 1392 
West Third St., Cleveland, Ohio 

SHEARS—Bolt & Rivet—Automatic 

Buffalo Forge Co., 7 Broadway 
Buffalo, N. Y 

SPRINGS—Die 

Danly Machine Specialties, Inc 2121 
So. 52nd Ave., Chicago, Ill 

STAMPINGS 

Barth Stamping & Mach. Works, W. 
34th & Denison, Cleveland, Ohio. 

Boehm Pressed Steel Co., The, 2225 
West 63rd St., Cleveland, Ohio. 

Davis Tool & Engineering Co., 6481 Ep 
worth Bivd., Detroit, Mich 

Denning Mfg. Co The, 1775-81 E 
87th St., Rioe kford, Ill 

Detroit Stamping Co., 3443 West Fort 
St., Detroit, Mich 

Modern Tool & Die Co., P. O. Box 2741, 


Cleveland, Ohio 
Rockford Die & Tool Wks., 
Seventeenth St., Rockford, 
Star Machine & Tool Co., 9320 Wood- 


Inc., 1816 


land Ave., Cleveland, Ohio 

Star Tool & Die Works, 2522 24th St., 
Detroit, Mich 

Ulmer Co., The J. C., 1791 East 38th 


Variety Machine & Stamping Co., The, 
12695 Elmwood Ave., Cleveland, Ohio 
St., Cleveland, Ohio 

STEEL—Alloy 

Columbia Tool Steel Co., 410 East 14th 
St., Chicago Heights, Ill 

Darwin & Milner, Inc 1258-64 West 
Fourth Street, Cleveland, Ohio 

Wheelock-Lovejoy & Co Inc., 5205 
Hamilton Ave., Cleveland, Ohio 


STEEL—Carbon 


Columbia Tool Steel Co., 410 East 14th 


We Specialize in 


St., Chicago Heights, Il 

Darwin & Milner, Inc 1258-64 West 
Fourth Street, Cleveland, Ohio 

STEEL—Chromium 

Darwin & Milner, Inc., 1260 West 
Fourth St., Cleveland, Ohio 

STEEL—High Speed 

Ajax Steel & Forge Co., 17225 New 
bern Ave., Detroit, Mich 

Columbia Tool Steel Co., 410 East 
14th Street, Chicago Heights, Hl 
Darwin & Milner, Inc., 1260 West 
Fourth St., Cleveland, Ohio. 

STEEL—Stainless 

Ajax Steel & Forge Co., 17225 New 
bern Ave., Detroit, Mich 

STEEL—Tool & Die 

Columbia Tool Steel Co., 410 E. lith 
St., Chicago Heights, Ill 

Darwin & - Milner, Inc., 1260 West 
Fourth St., Cleveland, Ohic 


STEEL TREATING—Hardening 

Porter Steel Treating Co., The Geo. H., 
1225 Marquette St., Cleveland, Ohio. 

STRAIGHTENING MACHINES 

Buffalo Forge Co., 477 
Buffalo, N. Y 

TAPPING MACHINES 


Broadway, 


Buffalo Forge Co., 477 =Broadway, 
Buffalo, N 

TOOLS—Carhboloy 

Lyons Machine Co., 5601 Tillman Ave., 
Cleveland, Ohio 


TOOL CHESTS 


Gerstner Tool Chests, 56 Columbia 8t., 


Dayton, Ohio 

TOOL sg ea 

sag Toc Co., The, Bridgeport, 

Too.” eee 

Weldon Tool Co., The, 3000 Woodhill 
Kd., Cleveland, Ohio 

TUBING—Tool Steel 

Bissett Steel heats The, 947 E. 67th St., 
arteay or 

VENTIL TING. APPARATUS 

Buffalo “ orge Co., 477 Broadway, 
Buffalo, N. Y 

WELDING 

Overly-Hautz Co 1621 West 116th 
St., Cleveland, Ohio. 

Star Tool & Die Works, 2522 24th 8t., 
Detroit, Mich. 


HIGH GRADE DIES 


Small and Medium 


CEDAR 0801 


STAMPINGS 
ASSEMBLIES 
PLATING 


THE DENNING MANUFACTURING CO. 


1775-81 EAST 87TH ST. 


ESTABLISHED 1907 





CLEVELAND, OHIO 





(Patented) 








Move heavy dies, jigs and fixtures more quickly, economically 
and safely with the 


HAMILTON PORTABLE ELEVATING TABLE 


Eliminates costly mishaps and breakage ... Is a labor saver 
because it requires only one man to handle ... Levels and 
supports overhanging pieces of work . 
2,000 pounds and 5,000 pounds. 


Inexpensive . . . Two Sizes: 


Write for circular and prices 


THE HAMILTON TOOL COMPANY 


222 North B Street 


. . Safe—Indispensable— 


Hamilton, Ohio 
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Multi-Pin Clutch 


(Continued from page 32) 














= ES: Another feature is a safety device 
BASEBALL FANS! which, in the event the foot pedal is 
The 1938 Porter Baseball Calendar depressed, will hold the clutch out of 
is ready. Drop a line to The George operation, making it impossible for the 
H. Porter Steel Treating Company, clutch to engage with the flywheel while 
1221 Marquette Street, Cleveland, setting dies. 
Ohio, or telephone HEnderson 6601 Complete information about this Multi- 
and mention T-D-M PROGRESS. Pin Clutch and its incorporation in the 
It’s your’s for the asking. Federal line of open back inclinable 
punch presses may be obtained upon re- 


quest to Department TD, The Federal 
Press Company, Elkhart, Indiana. 


Saves Hous of | The MAGNA-SINE 


Set-up Time A Magnetic Sine Table Adjustable to 
td ANY DESIRED GRINDING POSITION 


Accurate to | ROBBINS ENGINEERING CO. 


Precision Limits | 637 mt. Elliott Ave. Detroit, Mich. 


OIL Vt fe TOOL STEEL TUBING 


Substantially reduces labor costs by eteatiog the ex- 
pensive procedure of drilling from the solid. 


BISCO TOOL STEEL TUBING is a fine grade tool 

steel in tubular form available in sizes up to 14” diamet- 

er and 2” wall thickness; other sizes to your specification. 

THE BISSETT STEEL COMPANY 
947 E, 67th St. Cleveland, Ohio 

1036 W. Lake St. Chicago, Ill. 367 Main St. Buffalo, N. Y. 

Also Stainless Tubes, Mechanical Tubes, Aircrafe Tubes, Pressure Tubes 






































THE GEO. H. PORTER —  @¢ Heat Treating 
STEEL TREATING CO. © e Annealing 


e Carburizing 





Tool Work Our Specialty 


@ Case Hardening 





1225 Marquette St. Tel. HEnderson 6601 Cleveland, Ohio 


A telephone call or postal card will bring our new 1938 Baseball Calendar 

















BRETT MACHINERY CO. 


1 NO. CRAWFORD AVE. Phones: Van Buren 7878-9 CHICAGO, ILL. 





Exclusive Sales and Service Representatives for: 


GROB Metal Bandsaws and Chain Fil- HAMILTON ROTARY FILES (page 28) 
ing Machines (page 6) MAGNA-SINE Magnetic Sine Tables 
si (page 20) 
HAMILTON-MUEHLMATTI Supersensitive MOORE High Speed Precision Jig Bor- 
Drilling Equipment poe 
HAMILTON Portable Elevating Tool Ta- DETROIT Power Screwdrivers 
bles (page 45) MULTEPLEX Wire Formers 
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WANTED 
Designer of Drilling 
and Tapping Machines. 

Should be thoroughly experi- 
enced in designing such equip- 
ment for large work of the 
more complicated type. State 
experience, where now em- 
ployed and how soon avail- 
able. Replies held confiden- 








HAVE YOUR DIES WELDED 
BY THE ATOMIC - HYDROGEN PROCESS 
@ Welding of Jigs and Fixtures 

» Repairing and Refacing of Dies and Moulds 
é@ Welding Broken Machine Parts 

@ Stellite or Alloy Facing of Wearing Parts 

@ Mishaps and Errors Corrected 


ALL DIE WELDING DONE WITH STEEI 
OF SAME ANALYSIS AS YOUR DIE 


THE OVERLY-HAUTZ CO. tial. Address Box B, “% 
ee ee ee Tool-Die-Machine PROG- 




















RESS, Fairmount-Cedar 
Building, Cleveland, O. 











Precision Boring on 
LATEST TYPE EQUIPMENT 


Exclusively 


SWISS BORING CO. 
Pens = 
3916 VERMONT AVE. so pETROIT. MICH. 
TEL. TEMPLE 1-1535 
We do not compete with TDM Industry Shops 





























@ This set of Hovis Retainer 
Plates, Punches and Button 
Dies was made for the inter- 
changeable manufacture of 
several different sizes of paper 
washers — .004 inch thick. 
All punches are .0005 inch 
smaller than the buttons. 
e 

We are doing unusual things with 
Hovis Screwlock Retainers right 
along. What can we do for you? 





WRITE FOR CATALOG AND INTERESTING DATA 


HOVIS SCREWLOCK COMPANY 


3129 LARNED Sl., E. Representatives DETROIT, MICH. 
Pennsylvania, New Jersey, Maryland: Edward R. Gleno, 1438 N. 13th St., Philadelphia, Pa. 
Wisconsin: Lee Eckelman, 4417 W. North Ave., Milwaukee, Wis. 
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CLEVELAND Tool: Die - Machine CONTRACT SHOPS 





BARTH STAMPING & MACH. won 
W. 34 & DENISON Ha. 1857 


DIES TOOLS—JIGS—MOLDS 


GLENN A. BARTH THOM. A. BARTH 
J. A. BARTH J. J. BARTH 





*THE BUNELL MACHINE & 
TOOL CO. 

1600 East 24th St. PRospect 2681 
JIGS—FIX TURES—GAGES—MODELS 
Blanking, Forming, Drawing, Piercing 
Trimming, Bending and Coining Dies 
Special Tools and Machinery 





CLEVELAND UNIVERSAL 

JIG COMPANY 

13404 St. Clair Ave. MUlberry 3322 
Designers and Builders 

Jigs & Fixtures Special Machines 

Production Engineering 
COMPLETE PLANT 
ROUTING and TOOLING 


*THE DENNING MANUFACTURING 
COMPANY 





1775-81 East 87th St. CEdar 0801 


Designers and Builders 
HIGH GRADE DIES 





HAHN MANUFACTURING COMPANY 
5332 Hamilton Ave. ENdicott 2205 
Modern equipped shop for building of 
MEDIUM AND LARGE 
DIES, TOOLS, SPECIAL MACHINERY 
Equipment includes: 

3” and 5” spindle Horizontal Boring Mills 
Large planers Vertical Mill 





THE INDUSTRIAL MACHINE CO. 
1436 East 47th Street Founded in 1903 


Builders of Special Machinery 
GENERAL MACHINE WORK 





THE McKINNEY TOOL & MBG. CO. 
1688 Arabella Rd. KEnmore 1681 


Roller Die Forming Machines 
Automatic Saw and Shear Cut-off Machines 
Special Machinery—Dies, Jigs and Fixtures 


MODERN TOOL & DIE CO. 


P. O. Box 2741 7 
West Park Branch CLearwater 6149 


DESIGNERS AND BUILDERS 
Tools & Dies Special Machinery 


STAMPINGS 








*OHIO TOOL COMPANY 
3160 West 106th St. CLearwater 3200 
Designers and Builders 
SHEET METAL DIES, TOOLS, SPECIAL 
MACHINERY, DIE CASTING DIES, 


RUBBER MOULDS 
e 


Modern Facilities 


150-Man Shop 





THE PARAMOUNT TOOL CO. 
1392-98 East 43rd St. ENdicott 2220 


JIGS, FIXTURES, DIES 
Experimental Work 





The PHOENIX ICE 
MACHINE COMPANY 
2711 Church Ave. CHerry 1048 


PLANERS 
42 in. by 14 ft. Long 
24 in. by 6 ft. Long 


Let us figure 





A. P. SCHRANER & COMPANY 
3338 Payne Ave. HEnderson 8644 
EXTERNAL CYLINDRICAL 
LAPPING MACHINES 
Special Machinery 
TOOLS, DIES, JIGS, FIXTURES 





*LYONS MACHINE COMPANY 
5601 Tillman Ave. WOodbine 2440-2441 


Manufacturers Special Machinery 
Tools, Jigs, Fixtures Tungsten Carbide Tools 


SWISS JIG BORING 





*THE SOMMER & ADAMS CO. 
18511 Euclid Ave. KEnmore 0810-0811 
DESIGNERS AND BUILDERS 
Special Machinery 
TOOLS, JIGS and FIXTURES 





*See larger display advertisement also. 
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CLEVELAND Tool - Die - Machine 


TOOL -: DiE- MACHINE PROGRESS 


CONTRACT SHOPS 





*STAR MACHINE & TOOL Co. 
Established 1903 
9320 Woodland Ave. GArfield 2060 
DIES - JIGS - FIXTURES 
Special Machines 
JIG BORING with 
Pratt & Whitney Precision Equipment 
NEW OPENSIDE PLANER EQUIPMENT 
12 ft. x 48” Capacity 





TOOLS & GAGES, Inc. 
3106 East 63d St. Michigan 7230 
“Let us be your tool room.” 


DESIGNERS AND BUILDERS 
Tools, Gages, Dies, Jigs, Fixtures 
Special Machinery 
SWISS JIG BORING 
DIE CASTING DIES 





THE J. C. ULMER COMPANY 
1791 East 38th St. HEnderson 4601 
Tools, Dies, Jigs, Fixtures 
Special Machinery Designing and Building 
Experimental, Model, Punch Press and 
Screw Machine Work 


THE VARIETY MACHINE & 
STAMPING COMPANY 
12095 Elmwood Ave. LAkewood 8433 
Designers and Manufacturers 
DIES, METAL STAMPINGS 
250 tons capacity 





Dayton, Ohio 





*THE INTERNATIONAL TOOL CO. 
434-438 East First St. 
Manufacturers and Engineers 
Dies, Jigs, Fixtures, Gages 
Special Machinery, Machine Work, Designing 





Hamilton, Ohio 





*THE HAMILTON TOOL COMPANY 
220-222 Nerth B Street 
Designers and Builders of 
Tools, Dies, Jigs, Fixtures, Special Mach’y 
The Hamilton Portable Elevating Table 





*See larger display advertisement also. 





DETROIT Tool: Die: Machine CONTRACT SHOPS 





DAVIS TOOL & ENGINEER- 
ING COMPANY 
6481 Epworth Blvd. TYler 46070 
TOOLS and DIES 
Special Machinery 
Sheet Metal 
Stampings and Assemblies 


*ENTERPRISE MACHINE PARTSCORP. 
Jerome Ave. at McNichols Rd. E. LOngfellow 9643-4 


Manufacturers of 
PRODUCTION MACHINE REPAIR PARTS 


Motor Drives, Gears, Worms, Tools, Fixtures 
Machine Overhaul Specialists 


THE INTERSTATE TOOL COMPANY 
19636 Mitchell Ave. TOwnsend 84853 
Manufacturers — Engineers 
Dies, Jigs, Fixtures, Gauges 
Special Machinery Machine Work 


*KOESTLIN TOOL & DIE 


CORPORATION 
3605 Humboldt Ave. 
Manufacturers 


Sheet Metal Dies “Grindrite” Die Grinders 


*MAJESTIC TOOL & MFG. COMPANY 
2948 Woodbridge St., East Fitzroy 1011 


Manufacturers 
General line of Tool and Die Work, Tool 
Details, Parker High Speed Grinding Spindles 
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NORTHEASTERN ENGINEERING CO. 
3125 E. Larned St. Fitzroy 1275 
Specialists in the Designing and Building 
of Progressive Dies 
Dies—Tools—Special Machinery 





*ROBBINS ENGINEERING COMPANY 
635 Mt. Elliott Ave. Fitzroy 4740 
Designers and Manufacturers 
Tools, Dies, Jigs, Fixtures 
Special Machinery and Experimental Work 





ROYAL OAK TOOL & MACHINE CO. 
621 E. Fourth St. ELmhurst 658@ 
Royal Oak, 
Mich. 


Manufacturers of 
Tools, Dies, Jigs, Fixtures 
Special Machinery and Designing 
Hoch Self-Centering Cylinder Reamers 





STAR TOOL & DIE WORKS 
2522-24th St. LAfayette 1716 


BUILDERS of DIES 
Facilities for the Largest 
MANUFACTURERS 

of STAMPINGS 





*See larger display advertisement also. 
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New Gear Finishing Machine 


NEW low cost gear finisher was re- 
A cently designed by the Michigan 
Tool Company for usé wherever produc- 
tion is limited or a wide variety of gear 
finishing on one machine is necessary. 

It is a single rotary cutter and oper- 
ates on the crossed-axis principle. The 
cutter and gear rotate in mesh about 
different axes, so that a sliding action 
diagonally across the face of the gear 
tooth is produced as they rotate. As a 
result of this action excess material is 
“shaved” off by the serrations on both 
sides of the cutter teeth faces. 

After the gear is loaded into the ma- 
chine on arbors or between centers and 
the control button pushed, the cutter be- 
gins to rotate, driving the gear with it. 
While the cutter revolves, the table car- 
rying the cutter moves away from the 
operator toward the rear of the machine 
until the point has been passed by the 
cutter where center distances between 
cutter and gear reach the minimum, At 
this point the feed of the table auto- 
matically reverses, carrying the cutter 
back through maximum depth of contact 
with the gear. After this complete 
cycle, the machine automatically stops 
for re-loading. 

The cutter teeth are notched in such 
a manner that the same cutting action 
results on both sides of the land between 
the serrations. This method of cutting 
is important, since it not only prevents 
burnishing or cold working of the metal 
on the surface of the teeth being fin- 
ished, but at the same time provides a 
free cutting tool. 

To set up the machine, the table is 
set at the required center distance and 
locked while all gears of the same diam- 
eter are finished. It is a simple matter 
to set or re-set the machine to duplicate 
the exact lead desired by means of a 
sine-bar setting for the cutter spindle, 
and a scale and vernier reading to five 
minutes. Adjustment of table travel feed 
is by change gears, while the distance 
of the table travel is adjustable by elec- 
tric controls for the automatic cycle. The 
swivel mounting of the cutter head al- 
lows either right or left hand gears to 
be finished. 

The cutter is mounted on the table so 
as to eliminate the spring or deflection 





accompanying overhanging unsupported 
spindles and reciprocating parts, remov- 
ing one of the frequent causes of inac- 
curacies in gear finishing. The illustra- 
tion shows how the machine and cutter 
are designed so that only a very short 
table-travel stroke is required, assuring 
machine rigidity—vital for accurate gear 
finishing. 

The precision type ball and _ roller 
bearings sealed against dirt and cutting 
oil, fan cooled motor mounted within the 
base for protection from dirt, and spiral 
bevel drive gears for the cutter spindle 
running in grease, contribute to the long 
life designed into this new gear finishing 
machine. 

The machine is available for finishing 
gears of 8” or 12” diameters. It is driven 
by a 3 HP, 1200 RPM electric motor de- 
signed into the machine but accessible 
and provided with ample cooling. 

Write Michigan Tool Company, 7171 
E. MeNichols Ave., Detroit, Michigan, 
for Circular TD. 

















WE DESIGNED, DEVELOPED 


and Built it... ! 




























@ This hydraulically operated 2 spindle 
“plunge-cut type” milling machine auto- 
matically slots the bottom ends of the torque 
tubes which are shown in place. 


A single operator alternately loads 
and unloads the fixtures, the milling 
operation being done on one station 
while the other is being re- 
loaded; otherwise the ma- 
chine operates automati- 
cally. 


This special machine is 
adaptable for milling a 
large variety of production 
parts at much lower cost 
than with the conventional 
method. 





Let us furnish vou with 
production details and 


prices. 


TOOLS - JIGS - FIXTURES - GAGES 
Automatic Machines for Continuous Milling, Drilling, Polishing and Buffing 
REPRESENTATIVES 
4623 Morris St., Philadelphia 


2921 E. Grand Blvd., Detroit 





THE SOMMER & ADAMS COMPANY 


18511 Euclid Avenue Cleveland, Ohio 


John E. Livingstone & Co P. W. Frankfurter John E. Livingstone & Co. 
Windsor, Ontario 
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NOW IS THE TIME...! 


When production has eased off, nomically in our NEW PLANT, 


that’s the time to overhaul pro- with our New Equipment, 
duction machines—to renew and by our Factory Methods. 


modernize. We can do it most eco- We have the repair parts in stock. 


x *§ * 


“Che Next Cime You Buy” 


EMPCO HEAT TREATED STEEL CRANKSHAFTS 
for all types of presses. 


200% TO 500 % LONGER LIfe 


| 








